(Medical Officer of Health, Dundee.) THE outbreak of food poisoning to be described was very thoroughly investigated. This was necessary in order to satisfy the minds of the members of the affected community, who were considerably disturbed by the occurrence, and who rightly demanded an explanation and an assurance that repetition was not likely to take place. The infected food and the causative organism were discovered without any very great difficulty, and the further investigation was carried out in the hope that the route of infection of the foodstuff might be discovered, and that in this way a small contribution might be made to our knowledge, admittedly somewhat meagre, of this aspect of food poisoning. If some of my hearers consider the description of the inquiry a trifle laboured, I hope they will accept that as my excuse. We cannot yet afford to permit any outbreak believed to be due to an infected food, however small or however unimportant it may appear to be, to pass without very minute inquiry into the probable causes. Effective preventive measures depend on a thorough knowledge of the routes of infection, and while we are now very familiar with the micro-organisms usually responsible, we have yet a great deal to learn regarding the more remote causes.
As is usual in the course of a detailed inquiry, other issues, not directly concerned with the main object in view, presented themselves. These are not dealt with in detail in this paper, but one or two of them are merely referred to as being of importance in connexion with the general questions of food control and food poisoning.
The conclusions arrived at are in some cases based on evidence which is of necessity incomplete, and quite different interpretations may be possible. Every effort was made, however, to put to the best use the information collected.
On Monday afternoon, August 4, 1924, my Department received information from a medical practitioner that there were an unusually large number of cases of gastro-enteritis in the city. In his opinion, the condition was due to food poisoning, and I found from several other practitioners, who were immediately communicated with, that they concurred in that view. Subsequent inquiry showed that an outbreak had commenced on Friday, August 1, that a large number of cases had occurred on the 2nd and 3rd, and that new cases appeared daily until Wednesday, August 6. Probably the largest number of persons sickened on the Saturday or Sunday, judging from the fact that the daily number of new messages received by medical practitioners reached its maximum on the Monday. It was not until the Monday that it was realized that there was an extensive outbreak and that it might be due to food poisoning. Particulars were obtained from medical practitioners regarding a number of the affected households. These were immediately investigated, and the information collected in the course of the first hour or two pointed strongly to cream cakes as being the responsible foodstuff. More complete investigation proved conclusively that the outbreak was due to the Bacillus Aertrycke, conveyed by a cream mixture put into cakes made at a certain bakery in the city. The infected foodstuff was on sale to the public for some six days, but the evidence suggests that only one large batch of cakes was contaminated.
GENERAL CIHARACTER OF THE OUTBREAK. The outbreak comprised 703 known cases. Information regarding 641 was supplied by medical practitioners in the district, while the remaining 62 were discovered in the course of the investigation by members of the staff of the Department. The number of known cases is probably far short of the actual number, for there is good reason to believe that there were many victims who did not receive medical attention. Probably the actual number of patients was nearer 1,000 than 700. The diagnosis in the majority of the known cases was based on clinical and bacteriological evidence. Laboratory tests could only be applied to a limited number, but in all of them the findings were definite and uniform, proving beyond any doubt that the infecting agent was common to them all.
The outbreak began very suddenly and ended in a similar fashion. In nearly all the thoroughly investigated cases, the illness commenced on Saturday, August 2, or Sunday, August 3, and no case sickened after Wednesday,, August 6. In 393 of the Section of Epidemiology and State Medicine 63 641 medically attended cases, I was able to ascertain the dates on which the patients were first seen by their medical advisers. The accompanying chart bas been prepared from this information. The highest point in the curve is probably at least one day later than it would be in a curve representing the course of the outbreak, based on the dates of onset. Many of the victims seen by doctors for the first time during the last three days of the period included in the curve had been ill for several days.
The week from July 31 to August 6 inclusive is considered to be the period during which the public were exposed to infection. I have no record of any cream cakes eaten before or after these dates having given rise to illness. In more than 50 per cent. of cases the food was consumed on Friday, August 1.
In 433 cases, the age and sex distribution was acertained to be as follows:
Males-125 or 29 per cent. Females-308 or 71 per cent. Under 5 years-29 or 7 per cent; between 5 to 15 years-44 or 10 per cent. Over 15 years-BOO or 83 per cent.
The figures indicate a high incidence in females and a very low incidence among infants and children.
The 433 cases belonged to 269 households. The signs and symptoms were those usually met with in an outbreak of this nature. Numerous instances were provided by medical practitioners showing that the severity of the symptoms appeared to depend very often on the amount of the suspected food consumed. The incubation period varied from two and a half to twenty-four hours. In one case, with an incubation period of two and a half hours, it was stated that the patient had consumed a very large amount of the infected cream. In the majority of patients the onset was extremely sudden, pain, vomiting and diarrhoea being the initial symptoms, these being accompanied by pyrexia, headache, chills, sweats, &c. As a rule the diarrhoea was very severe, amounting very often to seven or eight motions in one hour, continuing thus for varying periods and ending sometimes in collapse of the patient. Hemorrhage from the bowel occurred in a limited number of patients. Delirium, erythematous skin rash and jaundice also presented themselves, while in two patients it is reported that appendicitis supervened. Recurrence of the diarrhcea is recorded in a few cases only.
The acute stage lasted from two to ten days, the average being four to five days. Convalescence was usually rapid. Although in many cases the illness was extremely severe, only one death, an infant, aged 61 months, is believed to have occurred. The diagnosis in this case was made on clinical and epidemiological evidence only.
THE VEHICLE OF INFECTION.
It is unusual in extensive food-poisoning outbreaks to have much difficulty in detecting the responsible foodstuff. On this occasion, however, the peccant food was only found after very careful inquiry. From the first it was evident that the infection was very widespread, and that it was not confined to any particular quarter of the town; consequently that the food was one in common use. Popular opinion at the time pointed to the water supply as being responsible. Milk was ruled out early, as also were meat foods. It was only after a process of very careful elimination that cream cakes were suspected, and this suspicion was rather strengthened from the fact, noted very early, that the majority of the patients were adult women. The continued investigation rapidly confirmed our suspicions beyond any possibility of doubt, the overwhelming epidemiological evidence being supported by the bacteriological findings.
The widespread character of the oittbreak is explained by the fact that the cream cakes were made in a very large bakery and distributed through eighteen retail shops and two restaurants situated in various parts of the town. I am informed that there are sent out from this particular bakery about 5,000 cream cakes daily and that there are about eighteen different varieties of these cakes.
The kinds of cakes which gave rise to illness included cream sandwiches, cream tarts, cream horns, cream cookies and cream meringues, &c., and this variety in kind pointed to the probability that the cream and not the cake substance was the vehicle of infection. In the end, this proved to be true.. Immediately the confection was suspected, a search was made by the investigating officers for portions of cakes alleged to have given rise to poisoning. Two pieces of sandwich were secured from different houses, and from the cream in both of these, Professor Tulloch, Dundee City Bacteriologist, recovered an organism which he has proved to be the Bacillus Aertrycke, a member of the Salmonella group. He succeeded in isolating exactly tihe same organism from the stools-of eight out of ten persons who suffered from the infection. The identity of the organisms obtained from these two sources was established by means of comprehensive agglutination tests, and their pathogenicity was proved by animal inoculation.
Portions of the infected cakes were examined by the City Analyst for the presence of preservatives and of metallic and organic poisons. Except for a small percentage of boric acid ('06) the results were negative.
On the first day of the inquiry, when it was considered that there was sufficient evidence to justify action, the bakery was visited and the managing director interviewed. It was explained that the cream cakes purveyed bv his firm were suspected of causing serious illness among the consumers. As all the affected households investigated up to this point had purchased the cakes on Friday, August 1, he was informed that immediate steps must be taken to withdraw from sale any of Friday's goods remaining undisposed of. The manager stated emphatically that it was quite impossible for any of the cream goods on sale on the preceding Friday to be still available to the public on the day of the interview (Tuesday, August 5). He explained that the cream arrived at the bakery from a large dairy in the city each morning at 6.30 a.m., and was used immediately for the preparation of the various confections which were issued the same morning to the various shops and restaurants, and were all sold or returned to the bakery before the end of the day. It was made quite clear to me that it was not possible for one day's preparation of cream goods, always made with fresh cream, to be sold to the public the following day. That seemed very satisfactory, and I felt sure that there was no immediate danger to the public health unless the cream should again become contaminated. The manager was, however, asked to provide a written guarantee regarding Friday's goods in terms of his statement. I received the required letter dated August 7 on Friday, August 8. It said, inter aliaq, "you further asked me to state that no goods of Friday's cream are now in existence as far as we can ascertain. We have no hesitation in giving this assurance. No sale can now take place of any of Friday's goods or cream." I understand that a member of the staff of the firm visited the various shops in order to be quite sure of the position.
I also interviewed the foreman confectioner of the bakery at his residence in order to get some first-hand information regarding the general routine in his department. His statement was substantially the same as that of the managing director. He stated that the cream arrived from a local firm of milk dealers about 10 a.m. every morning, and that it was stored in the churn, unsealed as it arrived, surrounded by ice, in the cellar of the bakery, until 6.30 the following morning, when the preparation of cream goods commenced. On all other points his story agreed with that of his manager. For the preparation of the cream mixture, the churn is taken to the confectionery room, emptied into a large metal receptacle and mixed with beaten-up whites of eggs (fresh or preserved-liquid eggs are never used), 1 gallon to 7 gallons of cream and sugar (6 to 7 lb. to 7 gallons of cream). A few drops of vanilla essence are then added. The mixing is usually done with the hand and arm, and there seems to be no doubt that great care is always taken to cleanse the hands thoroughly before commencing to handle the material. Thorough cleanliness of the hands is apparently absolutely necessary for the success of the mixture. After washing, and immediately before commencing to handle the cream, the hands are dried on empty flour bags. Immediately the mixing is completed, the cream is introduced into the various kinds of cakes by means of what are known in the trade as savoy bags.
The week ending Saturday, August 2, was the Dundee holiday week, and the bakery was closed for three days-Monday, Tuesday and Wednesday of that week, so that no cream goods were made from Saturday, July 26, until Thursday, July 31. The outbreak commenced immediately after the bakery was re-opened. In the course of the inquiry I found that 1 gallon of cream, not required on Saturday, July 26, had been kept in the churn in the cellar and was mixed with 14 gallons of cream received on Wednesday, July 30, and used on the morning of Thursday, July 31. I was informed that this was not a common practice, but that each day the consignment of cream arriving the preceding morning was completely used up.
The foreman stated that in the summer months particularly there was no difficulty in using the cream, as there was a greater demand for cream cakes then than at other seasons of the year. The cream used is supplied by a local dairy, which handles daily some 3,000 gallons of milk and from 30 to 70 gallons of cream. It receives its supplies from farms situated in various parts of the country, but cbiefly in the south of Scotland, which district provides the whole cream supply, a consignment arriving at one of the Dundee railway stations about 4 a.m. each day. Soon after that hour the cream is transferred to the company's premises for distribution. It does not come direct from the farms, but is prepared in a large creamery in a border town, from milk supplied by farms in the district. As a rule, all the cream arriving in Dundee is disposed of on the day of arrival, only very occasionally is there any kept (in a cold store) until the following day. I was informed by the manager of the dairy that the cream for the bakery involved in the outbreak was always sent out about 10 a.m. and that it invariably formed part of the consignment arriving in the city the same maorning.
Having obtained this general information regardijig the source of the cream and the method of its handling in the course of the manufacture of cream goods, an effort was made to discover if only one day's preparation of cream cakes had been contaminated or if the infection had been repeated day after day; and, further, to discover the particular batch or batches responsible for the trouble. An attempt was also made to find out as nearly as possible the particular point at which the contamination of the cream took place in its long journey from the farms in the south of Scotland to the homes of the consumers in Dundee.
At first sight, it would appear that at least five and possibly six separate days' supplies of cream cakes had been infected, for, while the majority of the cases of poisoning followed the consumption of cakes bought on Friday, August 1, cases were undoubtedly caused by cream goods purchased on the afternoon of Thursday, July 31, on Saturday, August 2, and on Monday and Tuesday, August 4 and 5. There is also evidence that a purchase made on Wednesday, August 6, was responsible for illness. These facts, coupled with the information already obtained, that cream goods are prepared every morning from fresh cream, and sold the same day or withheld from sale, certainly suggest that several batches of cakes were infected. Nevertheless, I am inclined to believe that only one batch was responsible for the whole outbreak. The curve of the outbreak (p. 62) is that of a one-day infection. Repeated infection of the cream would have produced a curve with a flat summit and not a peak. Further, the evidence suggests the possibility that the cream goods prepared in the morning may not always be sold out or returned to the bakery the same day. Several trifling incidents in the course of the investigation pointed to this possibility, and an examination of the accompanying table would appear to support this view. Column 3 of the table shows that no cream was supplied to the bakery on any of the three days, Friday, Saturday, and Sunday, August 1, 2 and 3 (from books of dairy). Presumably, therefore, no cream goods were prepared on Saturday, Sunday or Monday (column 4 of table). If Friday's baking was sold out that day, or withdrawn from the retail shops, no cream cakes of any kind could be for sale after Friday evening until Tuesday morning. Nevertheless they were undoubtedly sold on both Saturday and Monday, as I have definite evidence of purchases made on both these days (column 5).
FOOD-POISONING OUTBREAK.
Dundee, Augu8t, 1924. It seems, probable, then that only one batch of cakes was infected. By far the largest number of cases of illness was due to cakes bought on Friday, but nine persons were infected by purchases made on Thursday afternoon. The whole outbreak would seem to have resulted from the cream goods prepared on the morning of Thursday, July 31, a certain amount being sold the same afternoon, the main bulk on Friday and smaller quantities on Saturday, Monday and Tuesday, and possibly even Wednesday. This batch was prepared from 14 gallons of cream arriving at the bakery on the preceding morning, to which was added the gallon of cream left over from Saturday, July 26; the latter formed part of a consignment of 35 gallons delivered to the bakery on Friday, July 25. This circumstance sounds suspicious, but there is no definite proof that it had any direct bearing on the outbreak. The mere keeping of the cream for several days might possibly increase the opportunities for contamination, and once infected there would be ample time for the growth of the specific organism. The consignment to which this gallon of cream originally belonged was presumably free from infection, for no cases of illness could be traced to the cream goods prepared from it.
The cream, as already stated, had a long journey from the place of production to its final destination in the house of the consumer, and no doubt it had many opportunities of becoming contaminated, but I think the evidence is in favour of the specific infection having occurred after its arrival in Dundee. The milk from part of which the cream was separated was produced at some sixty farms in the southern counties of Scotland, and pasteurized in a neighbouring creamery. Cream out of the same bulk was distributed in the neighbourhood of the creamery and transmitted by train to Edinburgh and Dundee. I made inquiries from the medical officers of health concerned and found that Dundee was the only district receiving cream from this source in which an outbreak of gastro-enteritis was known to have occurred.
The Dundee consignment arriving on the morning of Wednesday, July 30, part of which is believed to have been responsible for the outbreak, consisted of 34 gallons in two 17-gallon churns. These were not locked, and they travelled to Dundee in a luggage van with a large number of other churns containing milk. On the arrival of the train in Dundee, the cream was taken to the milk depot, and one of the churns, after the removal of 3 gallons of cream, was delivered to the bakery at about 10 a.m. The contents of the other churn and the 3 gallons of cream removed from the first were distributed in varying quantities to bakers and retail milk shops in Dundee and district. We have details of these deliveries, and while it was impossible to obtain information regarding all the purchasers, we were able to follow up a certain number. No case of illness traceable to this cream was found. Particular attention was paid to the 3 gallons removed from the churn sent to the bakery. These 3 gallons were mixed with another 3 from the second churn and sent to a retail dairy from which it was sold in small quantities to regular and casual customers. No illness occurred among the few regular customers who could be followed up.
The evidence therefore suggests that the cream was free from infection on its arrival at the bakery. There can be little doubt, however, that when it left as cream mixture in cakes it contained the Bacillus Aertrycke. This batch of cakes was distributed through eighteen retail shops and two restaurants, and when purchased therefrom and consumed gave rise to symptoms of poisoning. THE SOURCE OF INFECTION. It was thought advisable to exclude as the source of infection the only employee of the dairy who handled the churn containing the cream. Specimens of his blood and feces were examined by Professor Tulloch. The results were negative.
Apparently either one of the ingredients of the cream mixture had been infected before its preparation commenced, or the mixture itself had been contaminated ill course of preparation, but before being introduced into the cakes.
Although the investigation had been considerably narrowed down in regard to the time and place of infection, no evidence was obtained to indicate the actual point of infection. Apart from the gallon of cream which was used after being retained in the bakehouse for some days, the most careful inquiry failed to elicit information regarding any factor in operation in the bakehouse about the period of the commencement of the outbreak which was not in operation at any other time. Accordingly, the investigation had to be continued along generally accepted lines. An endeavour was made to discover, in or near the bakehouse, a focus of the infecting organism, and to find the means by which that micro-organism had been transferred to the cream mixture or to one of its ingredients. This was done by attempting to exclude centres which are known to be liable to be sources of infection of food poisoning.
The employees in the bakery engaged in the handling of the cream mixture and its constituents were examined. These numbered thirty-one (seventeen women and fourteen men). No information was obtained suggesting that any of them had suffered either recently or at a more remote period from any illness likely to be due to a food-poisoning organism. None of them had, to their knowledge, been at any time in contact with persons suffering from food poisoning. The blood and faeces of each one of the thirty-one employees were submitted to bacteriological examination. In all except six the results were negative. The employees in the six positive cases all admitted having suffered from gastro-enteritis during the period of the outbreak, and they had to be accepted as victims of the infection and not as carriers of the organism. The presence of a carrier in the bakery engaged in the preparation of the cream mixture might account for the outbreak, as the transference of the infecting organism to the foodstuff would be an easy matter, especially if the carrier happened to be the employee engaged in stirring the cream mixture with his hand and arm.
Attention was also directed to the possibility of animals in or near the premises harbouring the micro-organism. A piggery is run in connexion with the bakehouse, but situated at least two miles from it. The pigs, sixty in number, were examined by the city's veterinary surgeon, who reported that they were all in a healthy condition and that there was no suggestive history of illness among them. Nor could he discover any history of contact with pigs suffering from illness which might be associated in any way with the Bacillus Aertrycke. It was nevertheless decided to examine the fhces of all the sixty animals, but by the time twenty-seven had been examined and found negative, the remaining thirty-three had all been disposed of for purposes of slaughter. The fact that the piggery is situated some considerable distance from the bakery might in itself be considered sufficient to exclude it as a source of infection, but there was a channel by which infection could have been conveyed to the bakery. Circumstances made it quite possible for an employee to use for drying his bands or for wiping-out baking tins old flour bags which had been left at the piggery for a day or two after having been used to convey food refuse from the bakery. The use of such a bag by the confectioner for drying his hands immediately before commencing to stir the cream might conceivably result in contamination of the mixture. No proof that that occurred in this particular case is available.
The possibility of the cream mixture or one of its constituents having been infected by mice or rats harbouring the specific organism had to be considered. We were informed that there were mice but no rats in the premises. From the nature of the materials or from the manner of their storage it was possible to exclude the likelihood of contamination by rodents of the cream, the whites of eggs and the vanilla essence. This was not quite so certain in the case of the sugar, but I feel confident that no such contamination of this ingredient took place in the bakery. The sugar is kept in stout canvas bags in the centre of the store-room floor, the whole contents of a bag being emptied as required into a metal bin with sliding lid in the confectionery room. It is improbable that mice could reach the sugar in the bin, and even in the store I do not think they would trouble themselves to eat their way into a bag with any amount of easily accessible foodstuff near by. Five mice were captured and submitted to complete bacteriological examination. The findings were negative. 0 A poison for mice had not been used in the bakehouse for some eight months. None of the material actually used was available, but a sample of the same brand gave negative results.
An outbreak of poisoning caused by a food of animal origin suggests the possibility of the animal supplying the food being the source of infection. Arguments have already been submitted which suggest that the cream was free from the specific infection on reaching Dundee. If these are sound, infection in the cow can of course be excluded. The manager of the creamery in the border town made inquiries at the supplying farms, but no significant information was obtained. Nothing further could be done in this direction. The cream mixture may have been contaminated by flies, and it was very easy for insects to gain access to the foodstuff while in the bakerv. It was not possible to prove the case against this route of infection.
While, therefore, bacteriological proof was not forthcoming pointing to any particular route of infection, the epidemiological evidence was, in my opinion, at least suggestive. Assuming that the cream was contaminated in the bakery, two circumstances appear to me of outstanding importance.
(1) The stirring of the cream by the confectioner by means of the hand and arm, and (2) the fact that a quantity of cream left over on Saturday, July 26, was retained and mixed with the fresh cream on the morning of Thursday, July 31, and that the outbreak is believed to have been caused by the cream goods made from this lot of cream.
In the case of the first of these, if the confectioner's hands were contaminated, self-infected or infected from flour bags used for drying the hands or from any other source, the cream would obviously be liable to be, and probably would be, infected. It will be admitted that only a comparatively small number of micro-organisms would cling to the hands, which have always to be exceptior-ally clean, at least from a culinary point of view, if a successful mixture is to result. The cream mixture (cream, plus whites of eggs, &c.) amounted to some 17 gallons, so that any sligbt infection on the hands of the operator would be enormously diluted. Nevertheless, the small quantity of cream present in a cream cake caused very severe illness when consumed only a few hours after the mixture was made. It would appear to be doubtful whether the micro-organisms would multiply so rapidly as to make such a large volume of cream so toxic in a short time.
I am inclined to attach more importance to the second circumstance which has been emphasized. It was reported that the gallon of cream used after being kept for some days was stored in the churn in the cellar. If that was the case, it was not likely to be contaminated from animal sources, but was of course quite accessible to human beings. I am not convinced, however, that the cream was stored as stated. On one occasion during the course of the investigation a small quantity-about a gallon-of cream mixture in a wide shallow basin was seen on the concrete floor of the cellar. Having been left over on the particular morning it was being stored there until the following day. Cream kept in this fashion would easily be contaminated by rodents. Mice for example could help themselves to it, and could even walk through it if they so desired. At any rate, a mouse falling into the cream while feeding on it could very easily escape. It is known that mice are susceptible to infection by the Bacillus Aertrycke, and, although unsupported by bacteriological evidence, I am of opinion that in the present outbreak the cream became infected in this way. It appears to me to be the only conclusion possible from the available evidence. The Bacillus Aertrycke gaining access in this way to the gallon of cream would have ample time to multiply, so that on the morning of July 31 the cream would form a very strong culture of the organism. This culture would fortunately be diluted by being mixed with 14 gallons of fresh cream and with the other ingredients. In this way a very much larger number of people became infected, but in all probability more serious results affecting a smaller number of persons were prevented.
The immediate preventive measures consisted in securing 'greater care in the storing of the cream, and in its handling during preparation. Definite instructions on this matter were given to the manager, those being confirmed in writing. As a certain number of the employees were proved to be harbouring the specific organism, having been victims of the outbreak, these were not permitted to return to work until repeated examinations proved them to be free from infection. Medical practitioners were asked to observe the same precaution with all patients who were engaged in the handling of foods, in their own homes or at work. It was suggested in a circular letter that such convalescents should be told to take special care in regard to personal cleanliness, and that they should, if possible, cease to handle food for a few weeks, or until they had been proved by laboratory methods to be free from infection. No cases of secondary infection are known to have occurred, and indeed, in those examined, the infection usually disappeared from the stools soon after the disappearance of the acute signs and symptoms.
LABORATORY INVESTIGATION.
In the course of the investigation over 150 specimens of various materials were submitted for examination in the la,boratory. These materials included various foods, feeces (human and porcine), bloods, mice, mouse virus, &c. Except for small quantities of boric acid in the samples of cream and of cream mixture, the chemical examinations by the City Analyst were negative. The City Bacteriologist, Professor Tulloch, submitted a very full report on his findings. I am not qualified to discuss the bacteriology of the infection, and I merely record that Professor Tulloch was able to satisfy himself of the nature of the organism and to establish unequivocally the relationship between the micro-organisms isolated from the peccant food and the cases of illness it was alleged to have produced.
GENERAL COMMENTS AND CONCLUSIONS. The results of tthe whole inquiry may be summarized as follows (1) An outbreak of gastro-enteritis occurred in Dundee early in August, 1924. (2) The outbreak involved at least 703 persons, mainly adult women.
(3) The cause of the illness was the Bacillus Aertrycke, a member of the Salmonella group.
(4) The vehicle of the infection was the cream mixture contained in various forms of cream prepared in a certain bakery.
(5) The available evidence suggests that only one large batch of cream cakes contained the organism.
(6) The available evidence points to the probability that the crealml or the cream mixture was contaminated in the bakery.
(7) The source of infection of the cream was not proved beyond dispute, but channels were found to exist by which the organism could too easily reach the foodstuff, given a focus of infection in or near the bakehouse. The evidence was at least suggestive that the cream, while in storage in the cellar of the bakehouse during a holiday period, was contaminated by rodents, probably mice.
The demand for cream cakes has apparently increased during recent years, with the result that cream is now being handled commercially to a large extent by persons other than those engaged in the production and distribution of milk. It may not be permissible to assume that the conditions above described are to be found in all similar premises. They certainly, however, point to a lack of appreciation of the care necessary in handling such a susceptible medium. The necessity for more supervision of the processes of preparation and handling of certain foodstuffs by the health officials is emphasized, when one learns that in such a large bakery a susceptible foodstuff like cream should be mixed by a man's hand and arm instead of by some device similar, but on a larger scale, to the beater used by the housewife in beating up the whites of eggs for use in home-made confections.
It would appear also that undue reliance was placed on the keeping qualities of the cream. In the case of a small quantity of the consignment believed to have been responsible for this outbreak, a period of almost a fortnight must have elapsed between the production of the milk from which it was separated and its consumption in cream cakes. No doubt the knowledge that the cream contained a certain amount of preservative was relied on. Unfortunately, while the boric acid may have prolonged the life of the cream, it failed to destroy or apparently even to prevent the growth of the food-poisoning bacteria which had gained access to it.
It would seem therefore that the addition of the preservative did more harm than good.
Powers have been granted enabling local authorities to control to some extent the production and distribution of milk. No such powers have been given in regard to the preparation and distribution of foods in bakeries. If, however, cream is to become an important ingredient in the goods made in these premises, it would appear necessary to consider whether the provisions in the various statutes dealing with the registration and supervision of purveyors of milk should not be made applicable to bakeries from which cream is issued to the public in small amounts contained in cakes. Those bakeries become literally purveyors of cream and, as such, require as much supervision as, or even more than, the recognized milk purveyor.
Discussion.-Dr. A. W. J. MAcFADDEN said that Dr. Burgess had given a very lucid and able account of this extensive outbreak. He (Dr. MacFadden) said that there was no branch of epidemiological investigation which called for greater patience, attention to detail and the adoption of a wider outlook as to the scope of the inquiry than food-poisoning outbreaks. He had had an opportunity, at an earlier stage, of reading the official report of the occurrence just described, and he congratulated Dr. Burgess and Professor Tulloch on an excellent piece of work. Investigations of cases of food poisoning such as this, and the work which had been done recently by Dr. Savage and Mr. Bruce White on the identification and proper classification of the organisms concerned in such outbreaks, supplied material for a useful step forward in our knowledge. The next and perhaps most important advance was to be sought in the origins of these organisms which from time to time left their natural habitat to manifest themselves in human illness. The most hopeful field for exploration in this respect was, he thought, that of animal pathology, and he looked to such institutions as the Department of Animal Pathology at Cambridge for co-operation in this line of research. The scheme of investigation which the Ministry of Health had set on foot in conjunction with the Medical Research Council, reports on which had recently been published by the Medical Research Council, would be continued by the Ministry, and bacteriological examinations of specimens from local outbreaks in England and Wales were now being undertaken in the Ministry's Pathological Department.
Sir WILLIAM WILLCOX said that the very interesting epidemic of food poisoning investigated by Dr. Burgess had been due to one of the commonest causes at the present day in this country, namely, contaminated milk or cream, such as was used in the preparation of ice-creams, cream cakes, &c.
Dr. Burgess had made most thorough investigations, and it was impossible to criticize his methods or to suggest further lines of investigation, since nothing appeared to have been left undone. In his (the speaker's) experience epidemics of food poisoning which occurred during the war were, in almost every instance, traceable to a carrier, and it seemed probable in this case that the infection of the contaminated milk must have been due either directly or indirectly to infection by a carrier. The utmost care was required in the storage of milk and cream; frequent inspection of premises, in which food was stored, by representatives of the Public Health Department would be bound to lead to greater care and would be a protection to the public. At the present time those responsible for the storage of food usually lacked the requisite knowledge which would ensure an avoidance of contamination.
Dr. G. CLARK TROTTER (Islin gton) drew attention to the large amount of tedious and costly bacteriological work which was always necessary in these investigations. Dr. Burgess had been lucky; very often the results were not as conclusive, and not infrequently negative, but Dr. Burgess had obtained sufficient evidence at least to be strongly presumptive. Dr. Clark Trotter gave some instances in his experience of cream, and particularly ice-cream, associated with a small outbreak of enteric fever, the cream having been exposed to contamination by the vendor under particularly disgusting conditions. The association was, that several of the cases had partaken of the particular vendor's wares, and the remaining few children possibly also had partaken of them although forbidden to do so by their parents. Elaborate bacteriological examinations of scrapings from dirty vessels, and of the stools of the vendor's infant, who suffered from diarrhaea, had proved to be quite negative. The inquiry certainly stopped the conditions giving rise to the infection and, if the surmise of cause were correct, the occurrence of fresh cases.
With regard to cream cakes, the result of a dispute between a lady and a waitress overheard in a London restaurant was worth noting. At first he (the speaker) had been at a loss to understand the purport of the wrangle. The reason of it became apparent upon the lady threatening to call the manageress, which resulted in her being served with the particular make of " cream" cake she had insisted upon receiving. She then remarked that the cake she had just been supplied with was made with fresh cream, whereas what she had been given first was compounded with preserved cream. Probably Dr. Burgess would confirm the fact that the victims of " cream" cakes were women, not children, owing to price and taste of the individual, and that the cream was preserved and kept for a considerable time, being used for more than one batch of cakes.
Knowing that it was possible to get fresh cream, that boric acid masked " smell and taste" warnings, and delayed putrefaction, while the other contamination was not checked, the wise person would avoid " cream cakes " until the law (as had been done in the case of milk) forbade preservatives in cream.
